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Making Bones

The School of Medicine has published an independent annual report
for 1991. Taking the theme "Then and Now," the report treats the
first 100 years of the medical school on the occasion of the
centennial celebration. Copies of the report are available from
Medical Public Affairs, Box 8065,660 South Euclid, St. Louis, MO
63110, or by calling (314) 362-8258.
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Like The Salamander's Tail
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A reconstructive plastic surgeon a nd
molecular cell biologists collaborate
to perform an alchemist's feat.

Leadbelly And Friends
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A medical school anatomist and
anthropologist comes back from
Namibia with the find of a lifetime.
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When parts of chromosomes swap
places, the results can be malignant.
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A photographic retrospective of the
centennial celebration captures the
breadth and depth of the festivitie s.
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On The Cover:
Puttin g the tec hniques of
mo lec ular ce ll biology into action,
microsurgeo n Roger Khouri, M.D. ,
transform s o ne of the body 's rich
resources - muscle - into one of
its more precious components 
bone. Arti st Greg Michaels
illu strated the process for Outlook.
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he archives and rare
books di vi sion of the
Washington University
Medical Library has received
the gi ft of a set of four 18th
century volumes on medicinal
plants, called an herbal. The
vellum-bound volumes, con
taining 1,250 brilliantly hand
painted plates of fruits, flowers,
\._ ,

Four 18th century volumes,
a recent gift to the medical
library, contain 1,250 bril
liantly colored plates, each
as detailed as this portrait of
a sunflower.
trees, shrubs and herbs, were
published in Regensburg,
Germany, from 1737 to 1745.
In its near-perfect condition,
the work is valued at approx
imately $ 100,000.
Titled Phytanthoza icono
graphia sive conspectus...
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Plan/arum, Arborum, Fl1liticum,
Florum, Fructuum, Fungol1l1n...,
the herbal was the gift of
Jean Frederick Rogier. M.D.,
and his wife Verna Dorothea
Rogier. Rogier is a graduate
of the medical school's class
of 1934. "This is a superb
addition to the collection and
a magnificent g ift for which
we are deeply in the Rog iers'
debt," says Susan Alon , rare
book librarian. " It ' s a coup
for the collection."
Compiled by Joh ann
Wilhelm Weinm ann, an
apothecary, the herba l was
executed at a time when the
production of suc h large folio
compendiums, particularly in
anatomy and botany, was at
its zenith. The book ' s manu
facture represen ts a dozen
years of labor by many ski lied
artists.
The book s o riginally
served as essential refe rences
for physicians of the day , who
relied almost exclu s ively on
botanical preparations as
medicines. Remarkably , the
volumes presented to the
school by the Rogiers are in
flawless conditi on, their colors
still bright and their binding
papers unblemished. In addi
tion to the color plates, the
books inc lude an index, a
descripti on of each plant and
its vari ous types, a history of
its uses and directions for its
pharmacolog ical preparation.
The books ca me into the
Rogier family from Jean
Rog ier ' s mother, Stella
Suppiger, whose forebears

emi g rated from Switzerland
to the United States in 1831,
eventually founding the town
of Hi g hland, IL. It is likely
that the travelers carried the
I0-by-15-inch volumes with

them on their journey by
sc hooner from Le Havre to
New York , up the Hudson
River, throu g h the newly
opened Erie Canal and down
the rivers to St. Loui s.

rib Kill
I n I )esiguer
(,en(~s
,

r)I·4.~ss(~d

.

ew plant genetic
engineering tech
nIques are creatlllg
hardy crops that may soon
take on the traits of the
Terminator, renderin g the
benevolent image of the
.loLly Green Giant obsolete.
Gardens of the future may
be full of plants that have
been genetically programmed
to fight off and even ki II
predatory insects. This new
breed of plant may be more
effecti ve, and safer, than the
countless thousands of to ns

N

o f insecticides and pesticides
farmers now use, says plant
ge netic e ng ineer Wayne M.
Barnes, Ph .D. " In the long
run , perhaps the best way to
defend o ur crops is to put
genes for in secticides into
pl ants, making them able to
defend them selves from
in sects," says Barnes, associ
ate professor of biochemistry
a nd molecular biophysics.
"Right now we're pouring
incredible amounts of chemi
cals onto plants and into the
land. It's overkill."

Recognizing the dangers ofpouring chemical pesticides onto
the land, researchers like Wayne M. Barnes, Ph.D., genetically
engineer plants that can defend themselves against predatory
insects. Barnes uses tobacco plants as models for what can be
done with more vital crops.

--1.
Already , tobacco pl ants
ra ised in Barnes ' lab use their
own bra nd of natura lly pro
du ced in secticide to fend off
vorac ious caterpillars. Some
of the plants are even clever
enough to produce the toxin
o nly in self defense, after
they've been wound ed by an
in sec t.
The tobacco plant s are
armed with the ge ne for
Bacillus thuringiensis ( Bt), a
na tural bacterial in sectic id e
that can be purch ased in mos t
garden shops. The Bt protein
is completely safe to hum a ns,
but deadly to caterpill ars of
the order Lepidoptera, which
includes moths and butterfli es.
"W hen a caterpi li a r eats a
leaf, this leaf that it has
e volved to love is sudd enl y
poisonous, and the insect
dies," Barnes says. The to xin
takes a day or two to wo rk,
but that drawback is compen
sated for by the fact that the
insecticide is c o mpletely sa fe
to huma ns. "People can dust
Bt on vegetables or eat it in
yog urt as a protein s upple
ment. It ' s that safe ," he says.
As a plant ge netic e ngineer,
Barnes ' job is to improve
what nature has to offer. But
he admits th at M o ther Nature
is a first-rate plant ge netic
engineer and has provided
him with so me of hi s most
use ful ge netic too ls.
O ne suc h tool is Agrobac
teriuin IUm ejaciens, a bac
terium named for its ability
to shuttle cancer genes into
tobacco pl a nts . Barnes
ex ploi ts thi s na tural abil ity.
" We' ve deleted the bac
terium' s tumor-forming
ge nes a nd put in o ur Bt

genes," he explains.
In order to tell that th e Bt
ge ne is in the plant , Barn es
turns to nature aga in , thi s
time to borrow the g lo w o f
the firefly. He spli ces
luciferase - the ge ne that
makes fireflie s g low - into
the A. /umeja ciens ON A con
taining the Bt ge ne. The
tobacco leaves tha t tak e up
the in sec ticid e cast an eerie
greenish g low when dipped
in luciferin , the o the r c hemi
cal needed to g ive fireflies
their spark. "That g lowing
shows that the Bt ge ne is in
the leaves," Barnes notes.
"With natura l to bacco, noth
ing happens ."
Sometim es, tho ugh, the
plants don't g low unl ess the
leaf is wounded first. Thi s
could well show that produc
tion of the insecticide is
wound-induci bl e , meaning it
is not produ ced until the
plant is gnawed by insects,
Barnes says. "This is good,
because it means the gene
would normally be off. The
ge ne is o nl y turned on after
the in sect begins c hewing on
the leaf," he ex plai ns .
Alth o ugh the gene works
we ll in tobacco plants,
improvin g tobacco crops
doesn't appea l to Barnes.
"To bacco is only a test, kind
of a lab rat," he says. In stead ,
he would ra ther improve
broccoli, corn or tomatoes ,
crops that are staples around
the world. He already has
sent the gene to Cornell
University colleagues, who
are trying to put it into broc
col i. Others are working on
pu tt ing it in walnuts and
la rge trees, he adds . •

Crane. Clayton
. And SU1Hh

_ \~SlUl1l~ ~e,y Hole~
ames P. C rane , M.D. , has
been named an associate
vice c hancell o r and
associate dean for clinical
affairs; D ona ld E. Clayton has
been na med an associate vice
chance ll or, and Morton E.
Smith , M .D., has been named
associate dean for postgraduat e
edu ca tio n .
The appointment of Crane,
effective October 15, was
anno unced by William A.
Peck, M.D ., vice chancellor
for medical affairs and dean
of the School of Medicine.
'There is no one better quali
fied than Doctor Crane, both
professio na lly and personally ,
to unde rtake this crucial new
ac tivit y. H e is a highl y accom
pli shed clinician, teacher,
inv estigator and administrato r,
and we are most pleased that

J

James P. Crane, M,D.
we were able to attract him to
the position ," Peck sa id.
In his new post , Crane will
be responsible for pl anning
a nd implementing ne w clinical
programs for the school. He
will represent the schoo l in

inte ractio ns with hospital s,
managed care sys tems , corpo
rati o ns , government age nc ies
and the lay community. He
will a lso assist in the develop
men t o f a new ambulatory

I

I;
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Donald E. Clayton
care center to be loca ted
adjacent to Barne s Hos pital
and the School of Medici ne .
The programs he develo ps will
be geared toward improvin g
hea lth care in th e reg io n.
According to M. Fredelic
Vo lkmann, the university' s
vice chancellor for publi c
a ffairs, Clayton no w will serve
as associate vice c hancell o r in
addition to hi s ongoing d uties
as executive direc tor of
medical public affairs. He
oversees all as pects of the
School of Med icine ' s public
affairs operati o n, supe rvi sing a
staff respon s ible for medi cal
news and feature writing,
publ ication s, photographic
services and loca l and national
media relation s.
"Don Clayto n has been
an invaluabl e asset to the
Washington University public

3
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Morton E. Smith, M.D.
affairs program, particularly in
building a strong research
communications effort in the
medical center," Vol kmann
said in announcing the
appointment.
Smith replaces Elmer B.
Brown , M.D., who retired
after 37 years of service to the
uni vers ity. [n his new role,
Smith wi ll oversee all
con tin uin g medical educ ation
courses offered at the School
of Medi cine. A pro fessor of
pathology and of ophthalmol
ogy and visual sc iences, he
will continue to serve as
director of ophth almi c
pathology and as direc tor of
ophthalmology courses fo r
med ica l stude nts.
Announcin g the Sep tember
I ap pointment, Peck said,
" Doctor Sm ith , an internatio n
all y recogniLed clinician an d
teac her, is just the righ t perso n
to lead thi s vi tal program. He
is ta lented, experienced and
ha s the requ is ite orga nizati onal
ab il ity." •
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new class of medica
ti ons designed to starve
an army of hemoglobin
chewing parasites cou ld pro
vide a much-needed alternative
dru g therapy to combat malaria,
a feve r-caus ing ill ness that
kill s 2 million peop le annua ll y.
The anti-malarial drugs, if
successful, would bl ock the
feedin g of the parasi tes th at
cau se the di sease, says
Daniel E. Go ldbe rg, M.D.,
Ph.D . Go ld berg dev ised the
new approac h and is design 
in g compo unds th at e~ s e n 
tiall y dece ive the parasites
into "bel ieving" they are

There, the parasites devour
hemog lobin , turning the
mo lec ule 's building blocks
into fuel fo r further forays.
The paras ites that cause
ma lari a are notorious for their
vo rac ious appetite. "In just a
fe w hours th ey will chew up
a quarter pound of hemoglobin
in a hea vily in fec ted pati ent,"
says Go ld berg, an ass istant
professor of medicine. " For
tu nately for them, they are in
a rich env iron ment: [t's a lit
tle bit like a chi ld locked in a
candy store. "
For the most part, Americans
are sheltered from th e hum an

Daniel E. Goldberg, M.D., Ph.D., designs compounds that
deceive malaria-causing parasites into believing that they are
getting their favorite meal of hemoglobin. Actually, they are
starving to death.
destroying hemoglobin, the
oxygen-carrying component
of red blood cells.
Once they enter the blood
stream, malaria-spreading
organisms burrow into red
blood cells, incorporating
the mse lves in the cells'
hemoglobin-rich cytoplasm.

cost of mal aria. Thi s virulent
disease thri ves in so me of the
poorest reg ions of the world ,
countries where starvat ion
and lack o f food are the
norm. In those countries ,
nearl y 500 million peop le
may already be infec ted, a nd
th is yea r 2 mill io n peopl e wi ll

die, most of them child re n.
A puzzling fe ature of thi s
disease is that people wh o
carry sickle cell anemia or
thalassemia genes - th ose
whose hemoglobin is mi s
shapen - are protected fro m
malaria. Most people aren' t
protected, however, and so
must rely on the dru gs
chloroquine or mefl oqui ne.
In the last few years, th ough,
protecti on has become mu ch
more diffic ult.
"It used to be a straight
fo rward affair," Goldberg
says. " You would ta ke your
chloroquine pil l once a week
starting j ust before go in g out
of the co untry, weekly once
you were there, fini shing up
o nce you got bac k. Now,
th ough, the paras ites have
deve loped res istance to the
drug. Chloroquine res istance
is rampant in most ende mi c
areas and becomi ng worse."
With chlo roquine obsolete in
most of the world , the search
is on for better med icat ions.
In the meantime , Go ld berg
no tes, mos t peo ple are rely 
ing on l1l efloq uin e.
Bu t mefl oqu ine isn ' t
meet ing with much success
either. "Mefloquine res istance
has already cropped up and
can be ex pected to spread in
short order," he says. "There ' s
a despe rate need for new
chemo therape utic age nt s."
Go ldberg 's work may
re iieve dependence on meflo
quine -type medications by
mak ing it poss ible to fa shion
dlugs that could staf\le maJaria
cau sing parasites. " If the organ
ism ca n' t chew up hemoglobin
and can't grow , it will die
rapi dl y," Gold berg says . •

Sick Intiul t~ llay
Ne(lod Even J\lore rrLC
o a small, sick infant,
the routine ac t of
changing a diaper may
evoke as painful a respo nse
as a needle piercing its spine,
says a researc her who studi es
pain in newborn s.
Taking a tempera ture,
chec king blood pressure or
placin g an X-ray plate under
the bod y - medical proce
dure s typically considered
innocuou s - may cause phys
io logical responses in prem a
ture and/or sick in fa nts similar
to those elicited by adults in
pain , says Fran L. Porter,
Ph.D. , ass istant professor of
pediatrics. Because this group
of newborn s is so develop
mentally differe nt from older
children and adults, Porter
says experts may need to
rethink their definition of
pain for thi s special group.
Porter studi ed 77 infant s,
all of whom required neona
tal intensive care and were
monito red for th eir ph ys io
logi ca l responses to rece iving
a lumbar pun cture. Half
recei ved anesthesia, half did
not. A lumb ar puncture,
which adults consider pai n
ful, is routinely performed
with anesthesia in adu lt s and
older children. Infants routinely
are given anest hesia durin g
surgical procedures. For bed 
side procedures like the lum
bar puncture, anesthesia has
not been co mmonl y used
because of long-held beliefs
that infan ts do not feel pain .
"We looked at a variety of
measures to determine the

T

infants ' respo nse s to the pro
cedure, because in infant s
th ere is no sin gle method to
ide ntify pain ," Porter notes.
"In older populations, pain is
assessed primarily by self
report. We tell our ph ys ician
that we hav e pain, how it
feels, its intensity and dura
tion. Babies cannot do that."
This study reports physiolog
ical changes in heart rat e and
respiratory rate , both of which
are known to show change in
response to pain in o lder pop
ul ations. The researc hers also
monitored oxygen and carbo n
dioxide levels in th e bl ood,
which can be affected by stress.
Prior to the procedure, the
infants were monitored
undi sturbed in the ir nursery
beds for 10 minutes. During
the preparation phase, the
babi es were turned onto their
sides in a fe tal position so
their bac ks co uld be sterili zed
at the site of the lumbar
pun clUre. The infant s we re
th e n fl exed and held firmly
so the need le could be safe ly
inserted int o the back. They
remained in the flexed posi 
tion during the actual lumbar
puncture.
'There were no differences
betwee n the control group and
the anesthe ti zed babi es on
any ph ys iologica l measures
while recei ving the lumbar
puncture," Porter notes. "We
expected the anesth eti zed
babies would show grea ter
physi olog ical stability during
a lumbar puncture than those
without the anesthesia. What

we found with all of
the babies in the
stud y was that th e
change from base
line to the prepara
tion peri od was very
dramatic , with sig
ni~ ca nt increases in
hea rt rates and
decreases in breath
ing rates. But during
the lumbar punc
ture, which we con
sidered to be the
painful procedure,
th eir heart rates
actuall y s lowed
down from where
they had been."
When th e babies were
flexed, their heart rate
in creased an average of 13
beats pe r minute. In addition ,
their respi rat ion and oxygen
leve ls decreased significantly.
During the lumbar puncture,
their heart rates dropped
eight beats per minute,
returning toward basel ine and
there was no further change
in respiration. "If anything, it
loo ked II ke they were calm
ing down ," she says.
Porter bel ieves stre ss ,
res ulting from the fl exed
positi on the infants were in
for rh e procedu re, may
explain the dramatic responses
during preparation.
"Flexing the baby exposes
the spine so the spaces
betwee n vertebrae are as
wide as they can be," she
says. "The baby is main 
tained in thi s position
throughout the preparation
period and the lumbar punc
lUre. This necessary fl exed
position may cause changes
in the baby 's airway, or, if

Those who care for smaLL,
sick infants may Ileed to
rethink their understanding
of what causes pain for their
patients, Studies examining
responses suggest that stress
is at least as powerful a
stimulus as what adults
commonly think of as pain
inducing events,
th at's not the case , just being
held firmly or being re strained
may be stressful to the
babies. "
''1' m not suggesting the
preparation procedu re the
babi es went throu gh was
necessaril y painful. but it
may elicit res ponses simil ar
to those elicited by what we
think of as painful ," she
says. "If thi s is the case. It
may make more se nse to
give infants a sedative pri or
to preparing them for a lum
bar puncture, or to posi ti on
them 8S comfortably as pos
sibl e before the procedure.
There are many things we
ca n do to eliminate so me of
the effec ts that we found in
th is ,t udy. '· .

5
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esearchers have known
for years that when
skin is injured, the
immune syste m's T cells set
out on a difficult mission 
to break out of blood vesse ls,
climb through the skin's lay
ers and ge t to the injury
where they fight infection
and promote hea ling. What
scienti sts have n't known is
exactly how T cel ls make the
trek. A recent study provides
convincing evidence that T
cells use molecuJes on their
surfaces, ca lled integrins, like
tin y hands climbing a ladder
to mo ve through dense skin
tissue .
During a T ce ll 's journey,
"it's not fl oatin g through an
inert gel. It 's maneuvering its
way through a jungle of con 
necti ve ti ss ue," says Thomas
Kupper, MD ., associate pro
fe ssor of medi ci ne in derma
tology. Researchers have known
that T cell s somehow bind to
skin's structural proteins and
that the integrin s on their sur
faces interact with those pro
tei ns. Some researchers
believed that T ce ll s must use
integrins to move through ti s
sue, but until now no one had
found a convincin g way to
test the theory.
Kupper and Th omas Fer
guson, Ph.D. , assistant pro
fessor of ophthalmology and
pathology, used mouse T
cells programmed to respond
to a particular chemi cal.
When those T cell s were
injected into mice that had
been exposed to the chem ica l
applied to th eir ears, the cel ls

R
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migrated to the ear and pro
duced an irritation - the
norma l and expected immune
response. But when the T
ce ll s were first mixed with
peptides th at blocked their
integrins, they did not pro
duce an irritatio n.
"if you add those peptides..
the T ce ll s behave very dif
fe rentl y and don't migrate
ou t of vessels into skin to
generate an inflammatory
re spo nse . That, to our mind s,
validates the idea that T cells
mu st use these integrins to
climb over the matri x pro
tein s to ge t where they are
go ing," Kupper explains.
The tre ated T cells could
st ill react to the chemical in a
test done ou tside of the mice,
suggesting th at in live mice
the cells were ineffective
becau se they never made it to
the ear, not because they
couldn ' t respond to the
che mical at all.
Kupper emphasizes that
the study does not explain
exactly where T ce lls are
stopped along their migration
route. "That we are sti ll dis
secting out , and it 's a fairly
d iffic u It determ ination to
make. But we know that
we ' ve turned off the end
result ," he says.
The study eventually may
point the way to therapies for
many di seases in which T
cell migrati on plays a part,
such as rheumatoid arthri tis
and inflammatory bowel dis
ease. The se diseases develop
when T cell s migrate - as
they do in skin - out of
blood vessels and into body
tissue s, where they cause
damaging inflammation . •
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AIDS experts from across the country joined local health
care workers in St. Louis early in October to discuss recent
advances in AIDS management and HIV surveillance
findings. People living with HIV discussed their personal
feeling s, and members of the activist group ACT-U~
were on hand. The Centers for Disease Control estwzates
that I million pople in the U.S. are now infected with the
virus. Here, Sue Wightman, R.N., B.S.N., coordinator of
the outreach program for the AIDS Clinical Trials Unit
at Washington University, poses with a portion of the
Names Project AIDS Memorial Quilt that was on display
as part of the clinical symposium.
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arbara J. Fox, co
author of a recently
published paper that
reports the career develop
ment of g raduates of W as h
ington University 's Medi cal
Scientist Training Program
(MSTP), says the project was
born out of a desire to keep
track of the lives of the stu
dents to whom she had
beco me attached. "I knew
everything about the stu
dents , handled everything
they needed and ca red about
them. Then, when they grad
uated , suddenly I didn ' t
know what was going on in
their lives," says Fox, assis
tant direc tor of the MSTP.

B

In the early days of the
progra m, she spoke regularly
with graduates by phone, but
as their numbers increased
that became impossible.
Slowly, her infOimation gath
ering became more formal
ized: today a sta ndardi zed
questionnaire goes out each
year to every graduate. The
codified results from the
questionnaires, 90 percent of
which are returned, make up
the data for the paper. "Career
Choices of Graduates from
Was hington University's
Medi a l Scientist Training
Program," publi s hed recently
in the journal Academic

Medicine.

lfig-h Ilono.. rn, Atkinson
ohn P . Atkinson, M.D.,
professor and head of
the divi s ion of rheuma
tology has been awa rded the
1991 Alpha Omega Alph a
Di s tinguished Teacher
Award. Alpha Omega Alpha
(AOA ), a profess ional medi
cal honor society, gives th e
nation a l award each year to
recognize outstanding
accomplishments in teaching
c lini ca l sc iences to medical
students.
Atkinson, the fourth to
ever receive the honor. is
especially pleased becau se
recipients are nominated by
their co lleagues. "Thi s indi
cates th at fellow faculty
members and students appre

j

ciate one's teac hing efforts.
Teaching students is an activ
ity that I enjoy; I am lucky
that the subjects [ teach are
the same ones th at I study in
the laboratory and the clinic ,"
he says. Atkin so n teac hes
immun ology and the diagno
sis of rheumatic di seases to
first- and second-year medi
cal students and condu cts
teaching c linics with third
and fourth-year stude nts.
Each medical school in the
cou ntry may nominate one
facu Ity member for the
award. Atkinson was chosen
by William A. Pec k, M.D .,
vice chancellor and dean of
the School of Medicine, with
input from fac ulty and stu-

Results are both impres
sive and surprising. Since the
first graduates left the pro
gram here in 1974, more than
95 percent of the total have
pursued res idenc ies rather
th an postdoctoral work. The
vast majority c hose c linical
residencies. with 44 percent
training in departments o f
medi c ine. Leav ing pure sci
ence for c linical residencies
has neither diluted the gradu
ates' interes t in research nor
slowed their careers, however.
Of the 72 graduates who
had co mpleted their tra ining
by 1990, 62 were employed
by academic in stitutions an d
two were NIH investigators.
Remarkably, 16 were associ
ate professors. 37 were assis
tant professors and two were

dents . In his no mina
tion letter Peck writes.
"He is an unusual lec
turer who is capa ble of
combining humor,
enthusiasm and energy
in hi s teachin g style in
a manner that makes
students want to
learn ," Students, the
letter states, praise
Atkinson for being
courteous, compassionate and
putting hi s students at ease.
Atkin so n has been recog
ni zed for outstandin g teaching
before. In 1980, the W as hing
ton University Department
of Medicine named him
teacher of the year. and in
1986 he was named teacher
of the year by the medical
school se nior class.

instructors , Fox reports. Of
the 62 in academic careers,
43 had NIH support for their
work. The paper says: " The
demand for such students
appears to be g reat, and they
experience little difficulty in
findin g appropriate positions."
Washington University'S
MSTP is the nati o n's largest,
training medical scientists in
a six-year program that awards
both M.D . and Ph .D. de grees.
Fox' s co-author, Carl Frieden ,
Ph.D .. stepped down as
director of the program on
October I. handing the rein s
to Stu art A. Kornfeld, M.D. ,
the fourth director in the pro
gra m's 22 years.

John P. Atkinson, M.D., has
been honored for his accom
plishments in leaching clini
cal science to medical
students.
Members of AOA and the
Association of American
Medical Colleges (AAMC)
chose the recipient. Atkinson
received the $2,500 aw ard
Novem ber 10 at the AAMC
annual meeting in W as hing
ton, D .C. •
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eThe Salalnanderjs Tail
A lVeuiAlchenl)!Creates Usable Bone From VIuscle

by Steve Kohler

he alchemist s of the Middle Ages
aimed to tran sfo rm base metals into
gold and sought a universal cure for
di sea se. Although their results fall
short of those unreali stic goals, med
ical scientists now can transform one
type of tissue into another more
valuable form . By combining their
techniques, plastic surgeons and cell biol
ogists are performing the wizardry of
changing a corrunonplace flap of animal
mu sc le into a bone in exactly the shape
they need. Soon, they may have the body
using its natural processes to create the
replacement parts it requires.
According to Roger K. Khouri , M.D.,
assistant professor of surgery, among
human tissue, bone in particular ha s been
difficult for medical science to master.
For almost 60 years, scienti sts have
worked to stimulate bone formation
within mu sc le via the introduction of any
one of a number of substances, from alco
hol to a synthetic sponge.
But the knowledge that bone forma
ti on could be induced remained experi
mental and without an essential usefulness
because where bone was badly damaged,
the muscle surrounding it also often was
deficient and not suitable as a substrate.
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The femoral head of a rat that began as
ajlap of thigh muscle presages what
may soon be possible in human beings.
Placed in a mold and prompted to
change by a natural protein, the muscle
was transformed to bone in 10 days.
(Copyright 1991, American Medical Association.
Reprinted with permission, Vol. 266, No. 14, p
1954).

The shape and location of the bone that
sometimes could be made to form also
rem ained unpredictable. "A pellet of
bone in a muscle is almost always a bad
thing," as Khouri says.
Meanwhile, reconstructive plastic sur
geons have struggled to treat skeletal
defect s - both traumatic and degenera
tive - because there is so little bone to
spare for the purpose of transplantation.
"Bone has a limited ability to regenerate.
Where the surrounding tissue has been
damaged by heavy trauma or radiation,
or the bone deficit is large, we've had
only the fibula (the non load-bearing
bone of the lower leg) and the iliac crest
(the hip bone) available to trans plant as a
replacement live bone," Khouri says.
"And those are big operations entailing
considerable pain that can only be per
formed by highly trained surgeons."
Because of the complexity an d
morbidity of the surgery required and
because of the material' s inherent inflexi
bility to be shaped prec ise ly, bone trans
plantation has lagged behind muscle and
skin grafting in medicine's arsenal of
restorative techniques.
Reconstructi ve plastic surgery rests on
the principle of " borrowing from Peter to

MicroslIrgeon Roger Khouri,
M.D., and his colleagues
have combined their skills to
develop a technique whereby
cells in muscle tissue are
traw,fonned ",to bone. USillg
the technique. researchers
S(lon may coax the body into
producing its own replace
mentparts.

pay Paul, but only if Peter can afford it,"
Khouri says . "In contrast to soft ti ss ue,
where there are many willing donors,
bone has very few, and those are none
too willing, either."
As he struggled with those limitations
in his work as a reconstructive plastic sur
geon, moving flaps of skin and muscle to
cover wounds and repair damage,
KhoUJi says he "had the idea. Why
not change a musc le flap into a
bone flap ?" In animal models, he
and his colleagues now have
shown the practicability of that
concept.

The most powerful and task-dedi
cated of the seven, BMP-3, was identi
fied by Hari Reddi, Ph.D., of The Johns
Hopkins School of Medicine, a collabo
rator of Khouri's. Reddi dubbed the gly
coprotein he identified "osteogenin ," for
its ability to induce bone generation. Reddi
and Khouri also refer to osteogenin as a

Th Tt:dmiqul'
In the classical understanding,
Khouri explains, both bone and
muscle derive from cells of the
same layer of the embryo: the mid
dle, or mese nchymal , layer. (The
skin and nerves spring from cells
of the outer [ectodermaIJlayer,
and the internal organs are built
from cells of the inner [endoder
maIJlayer.) Under genetic control,
groups of cells from each layer
form the specific structures and
tisues of the body as development
proceeds.
Cell determination, the process
by which a cell with several poten
tial fates is in structed to assume one spe
cific fate, has been difficult to study. But
scientists have long seen evidence to sup
port the belief that around adult muscle
cells reside other cells not yet differenti
ated into a precise type and still capable
of more than one fate, though they are
different from the earliest mesenchymal
cells. These cells are called " pluripoten
tial" for their ability to develop into one
of several types. Throughout a life and in
response to certain stimuli, the body
occasionally directs some pi uri potential
ceJJs to differentiate, Khouri says.
The exact nature of the cells that can
be induced to become bone remains spec
ulative, but during the last few years,
cell biologists have identified seven gly
coproteins normally present in bone that
s timulate the cells. Called bone morpho
genic proteins or BMPs, each of the
seve n can act as a chemical trigger for
beginning the process of turning pluripo
tential cells to bone.
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A silicone rubber mold gives shape to
the tissue as the transformation pro
gresses. The artery and vein serving the
muscle flap are provided access through
the mold's open end. (Copyright 1991,
Americall Medical Associatioll. Reprillted willi
permissioll, Vol. 266, No. 14, p 1954.)

trans forming growth factor, for its capac
ity to begin the almost miraculous trans
formation and sustain the growth of bone.
To transmogrify muscle to bone,
Khouri surgically took a flap of muscle
from the thighs of 23 rats - "a piece of
muscle that they ' ll never miss," he says.
Using skills he hones every day as direc
tor of the microsurgery sec tion , Khouri
worked under a microscope to keep the
vascular supply to the tlaps intact.
The flaps were placed inside silicone
rubber molds made in the shapes of the
bones desired, and osteogenin was
injected into the tissue in a dosage that
Khouri and his colleagues arrived at via

"educated guesswork and trial and error,"
he says. Eighteen of the muscle tlaps
received the osteogenin; five, serving as
controls, got only the carrier. The 18 also
were coated with demineralized bone
matrix (DBM), essentially powdered rat
bone with the calcium chemically removed.
That technique, according to Reddi ' s
research, also induces bone forma
tion and provides a synergistic
boost to the action of the
osteogenin. As osteogenin has
become more available, the
researchers have stopped using the
DBM .
The hinged mold s, filled with
the mu scle tissue, then were
closed , with access provided for
the vein and the anery that sup
plied the muscles. Khouri surgi
cally implanted the molds in
pockets in the rats' abdorrunal
walls, "simply as a convenient
place to put them."
Ten day s later, the molds were
removed and o pened to reveal in
the 18 a "rigid, gritty, bony" tissue
that retained the preci se details of
the molds. The control flaps were
shapeless and showed no ossi fica
tion. "AII of the muscle had
changed to bone, complete with
marrow," Khouri says. "The mus
cle cells either atrophy or just disappear,
we are not certain. But the source cells
for the bone are clearly cells abundant in
muscle tissue. That' s something we could
not say with certainty before."
Reddi and Khouri postulate a "biolog
ical cascade" of five step s in the muscle
to bone transformation. First, the
osteogenin causes pluripotential cells in
the muscle to migrate to the site of the
protein. Once assembled, the second step
is for those cells to multiply by dividing
at a rapid pace. Third, they change their
structure and realign into cartilage-like
tissue , without a blood supply. Fourth,
the cartilage turns to bone as blood vessel
invasio n from the existing supply vasc u
lari zes the ti ss ue. And finally, marrow
formation occurs within the bone ju st as
it does during early development. "The
osteogenin we inject on day one is proba
bly gone by day two, but the cascade of
bone development has been set in
motion," Khouri and Reddi say.

A photomicrograph ofthe tissue that results from the transformation reveals the presence of all of the elements normally found ill
bOlle, including marrow (the opell areas between the denser meshwork of cancellous bone). (CopyrighlI991 , American Medical
Association. Reprinted with permissiol/ , Vol. 266, No. 14, p 1954.)

The bone th at results is cancellous, or
sp on ge- lik e, in nature and not su itabl e fo r
weight-bearing appli catio ns, Khour i says.
But experience with cancellous bone tells
him th at when it is placed under stress,
spo ngy bone h3s the ca pacity to reorga
ni ze into cortical, weight-be3ring bone.
"Under loading pre ssure 3nd piezoelec
tric effects. bone cells reorganize along
the lines of stress. It ' s a masterpiece of
engineering in whic h the cells develop 3
perfect stress-be arin g pattern ," Khouri
says. Experimental evidence suggests
that th e induced . cance ll ous bone is
c3pabl e of the S3me reo rgan izati on.
Khouri an ti cipate s that th e evolution
of the osteoinducti on techn iqu e includes
two practical steps and a third. more
remote , possibility. First, he thinks the
technique wi II challenge and eventually
replace au togen ou s bone graftin g, the
current gol d standard for bone repl ace
ment techniques. In a bone graft , small
ch ips taken most often from the iliac
crest form a sort of "bridge" 3c ross

which viable bone ce lls slowly grow
toward one another, span nin g the dam
aged section of bone in a process called
creeping substitution.
The fully vasc ul arized bon e mad e via
inductio n of a mu sc le - preshaped and
re3dy - presents 3 c lear advantage.
"This bone comes in with its own blood
supply and heals just as a fracture wou ld,"
Khouri ex pl ains. The morbidity and extr3
surgery involved in harvesting the chips
also is spared.
Second. Khouri anticipates that the
osteoindu ction procedure soo n may be
used to manufacture needed spare part s
in vivo - parts such as mandibles, long
bones and even femoral he 3ds, the hip
joint bone that so often requires repl3ce
men!. Because the ti ssue involved arises
from th e patient, no threat of rejection
looms, and Khouri 's only concern is that
the transformed bone will be strong
enough to be3r the 103d required.
F3rther into the future lies the possi
bility of using the sa me technique in the
tre3tment of systemi c disease. Khouri

ponders what wo uld happen if osteoin
duction were employed as devised except
that mineral deposition was bl oc ked .
Then , on ly marrow for mati on woul d
occur. Could a patient regenerate his own
bone marrow from a fl ap of muscle, recre
ati ng th e essential stem cells that produce
so many of th e elements in blood? "That' s
some thing to dre3 m about," he says . The
first step is to move the tech nol ogy from
the 3nimal mod el into human ex peri ence,
Khouri's next project.
To describe the impact of th e leap
involved in getting human beings to pro
duce their own replacement parts, Kh ou ri
c311s upon a favori te creature of the
alchemis t of a thousand years ago: the
sa lamander. "Cu t off the salama nd er's
t3il , and he grows it back." he says. "We
have lost that ab ility. But wit h a better
unders tandin g of biology and the judi
cious use of microsurgical reconstructi ve
techniques. we may be able to regai n it.
We grew the original, maybe we can
grow more."
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in Paris. Conroy had welcomed him
hen Glenn C. Conroy,
fossils have cropped up in mining and
aboard as an expedition member after he
geologic reports. Reconnaissance mis
Ph.D., first met him in
beat out Pickford in filing a claim to study
sions by Conroy yielded more provoca
the Otavi Mountains of
in Namibia. Notes Pickford: "Glenn is
tive evidence. Then there was the desire
southern Africa,
not a complicated political animal."
Leadbelly was just a grin
to break new ground - understandable
because more established paleontologists
in an ancient rock. But
•A bsolu tcly Diagnostic"
tend to keep the old ground to themselves.
the yellowed jaw and the
The well-publicized jawbone find marks
"Where in Africa can I go , where no
blackened molars encased in that rock ,
the convergence of hard work and seren
Conroy suspected, would have something
one else has gone?" Conroy recalls ask
dipity. Conroy was look.ing for remains
ing himself. He finally convinced the
important to say about man's ancestors.
of a more recent prehuman creature,
National Geographic Society to under
Today, Conroy is grinning. The pro
Auslralopilhecus , that lived 1 million to
write an expedition to Namibia consist
fessor of anatomy at the School of
5 million years ago. And Namibia,
ing of himself and John Van Couvering,
Medicine finally has a bone of his own,
a geologist from the American
as they say in paleontology. And it
promises to rewrite our notions
Mu seum of Natural Hi story in
of human evolution.
New York. When Pickford and
Conroy, also a professor of
paleoanthropologist Brigitte
Senut, hi s colleague at the
anthropology, headed an expe
College de France, asked to
dition that discovered the fos
o 1000
come along, Conroy said yes.
silized jawbone on June 4. He
km
The group of four convened
believes that it belonged to a
in Namibia's capital city of
primate that lived in what is
Windhoek on June 4, 1991, and
now Namibia 13 million years
drove six hours to a lead-min
ago, during the Miocene epoch.
The animal, nicknamed
ing compound in the Otavi
Mountains. The mine was
Leadbelly, may have been a long
closed, but the mining company
sought-after ancestor of both
maintained a station on the
great apes and human s, which
grounds. Conroy's group had
together compose the hominoid
permission to stay there while
primates. If this hypothesis
Ma
exploring the surrounding
proves correct, the jawbone
01- Berg Aukas II
Berg Aukas I
0°
mountains. But one destination
would represent a new Miocene
was just yards away. Near the
hominoid and the first ever found
10 ~ Harisib 3a
abandoned mine on a steep
in subequatorial Africa. Move
Berg Aukas I Dtavipithecus
slope lay several acres of mine
over, Kenya, as the mother of
15
Berg Aukas I
dumpings. The rubble was dot
prehistoric graveyards.
20
" It's as if someone went to
ted with chunks of breccia, a
pink.ish "concrete" of rock and
the Amazon and found a lost
Only the recent Namibian find p/nces
sand that had collected in the area's lime
tribe of New Zealanders," says Conroy.
man's ancestors from the Miocene
stone ca ves. Breccia is a rich sediment
"Even though they're human, they ' re not
epoch south of the equator, as this map
for fossil s, since prehistoric animals often
supposed to be there. "
of Eurasian fossil sites indicates. The
fell into limestone caves or were dragged
The jawbone ha s made evolutionary
find represents a major range extension
inside by predators.
news of another sort -paleontologists
for Miocene hominoids. The site of the
Late on the afternoon of their first
are abandoning primitive rivalries to
recent discovery is known as Berg
day, the expedition members decided to
cooperate in the name of science. The
Aukas, and the graph shows millions of
have a quick look at the mine dumpings.
field is famous for intrigue and acrimony,
years before the present.
The air was cool; the African sky was
partly because "there are more paleoan
bright blue. Within 10 minutes, Pickford
which gained independence in 1990 after
thropologi sts than specimens," says
decades of South African rule, was virgin
hefted a cantaloupe-sized breccia block
Conroy. (Paleontologists study fos sils of
and shouted, "Oh, here's ajawl"
territory in terms of primate fossils.
all life forms; paleoanthropologists, like
Conroy targeted the arid, sparsely
"All you could see were the side of
Conroy, specialize in human forerun
populated country based on educated
the jaw and the side of the teeth," says
ners.) Conroy has insisted that hi s expe
hunches. Its cave-riddled limestone for
Conroy. "We knew right away it was a
dition share the honors for the Namibian
higher primate. " What Conroy couldn't
mations resemble others in South Africa
fossil. The person who picked it up off
see were the telltale chewing surfaces of
where australopithecine bones have been
the ground was Martin Pickford, a British
unearthed. Tantalizing clues of primate
the teeth that distingui sh one group of
paleontologist with the College de France
13
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The expedition team assembLed in the Namibian highLands: Leader GLenn Conroy, paLeoanthropoLogist Brigitte Smut, geoLogist
John Van Cou vering and, on the far right, paLeontoLogist Martin Pickford. The other two men are geoLogists for the LocaL mining
company.
pri mates from another. So he set the fos
si l in a bowl of vinegar to dissolve the
breccia. While it fizzled away, four ex
cited scie ntist s speculated.
Judging from a partial root, the canine
teeth were too large to have belonged to a
prehuman like Auslra/opilhecus. From the
side, the jaw seemed chimp-like . However,
great ape fossils had never surfaced
before in Namibia, so Conroy's group
suspected that "Leadbe ll y," as they called
their creat ure, was a prehistoric monkey.
About two weeks later, e nough breccia
had dissolved to reveal th e top of one
molar. "That was abso lutely diagnostic,"
says Conroy. " It was not a monkey , but
an ape or a human-like ancestor." More
speculation ensued. Van Couvering thought
they had a fossi l c himp . Pickford bet
Conroy a bottle of champagne that Lead
belly was a much older Miocene hominoid.
14

Leadbelly was the first and last pri
mate fossil found by the exped iti on.
Pickford and 5enut returned to Paris to
analyze pieces of Leadbe ll y's breccia
casi ng . On June 16, they faxed Conroy
startling news: Rodent teeth in the rock
dated back to the Miocene era. Pickford
was right. " It was the best bet I eve r
lo st," says Conroy.

A Place To Start
Today, Leadbelly is officially known
as O/al'ipilhecus namibiensis. Now com
pletely free of its breccia prison, th e 1"05
s iI te ll s its full story.
The jaw fragment , abo ut three inches
lon g, appears to have belonged to a fully
grown animal that died at about age 10
and was approximately two-thirds the
size o f a mature human. The animal's
dental chart consists of three intact

molars , an intact premolar, a partial
crown and root for another premolar,
soc kets for all four inci sors, a partial roo t
for one canine tooth and a partial socke t
for the ot her cani ne. While the canine
teet h were probably stou t, they were
sma ll er than the enormous stabbi ng
can ines of the great apes. The incisors
were re lat ive ly small For a hominoid 
a human -like feature. The an imal's tooth
ename l, however, probably was thinn er
than a hu man's and , in th at respect, ape
lik e. With teeth like th ese , Conroy says.
O/avipilheu(s probably ate soft foods
I ike leaves, buds and flowers.
O/avipilhecus somewhat resembles
Miocene primates found in Europe and
Eas t Africa, "but it's clearly a different
animal." he says. The creat ure's presence
in Nami bia suggests that th e reg ion once
enjoy ed a more temperate cli mate.

Conroy says Owvipithecus could be a
ca ndid ate for one of two missing links in
the evolutionary chain. It may have been
a common ancestor to orangutan s and the
great ape/human family before the two
groups diverged about 15 million years
ago. Or, as Conroy is more prone to
bel ieve. the pri mate cou Id have preceded
the s plit 10 million years ago between
African great apes and the line leading to
human s. Conroy says it will take several
years to confirm Leadbelly 's place in the
fossi I record.
However, other paleontologi sts con
side r the jawbone promising. " It 's a good
starting point." says Terry Hani son. an
associa te professor of anthropology at
New York University. "(The fossil) does
appear to be close to the ancestry of the
g reat apes and humans. We really need
Glenn to find more materia\. "
The debut of Otavipithecus comes at
a revolutionary time in paleontology
Some of Conroy's coJleagues are attempt

ing to construct mankind' s family tree by
studying DNA mutations in living humans.
One group of scientists claims to have
worked its way backwards to a literal
Eve - an African woman who lived
200,000 years ago. Her genes, the theory
goes, are borne by all of us.
Admittedly an old-fashioned bone
man, Conroy doesn't fear professional
extinction at the hand s of his genetically
oriented counterparts.
" Maybe I'm hopeless ly romantic, but
you can actually hold the fossil in your
hand - hold something that lived 13
million years ago. Holding a test tube ...
will never replace the thrill of field work."
'There aren't enough fossils to go
around," comments John Van Couvering.
"Unless you have a bone of your own,
you have to shuffle on the sidelines. This
discovery puts Glenn on the map." At
the same time , Conroy is preserving the
unselfi sh, collegial s pirit of the Namibian
expedition , adds Van Couvering. "We

all feel very virtuous because it usually
degenerates into something nasty. And I
would say Glenn is the catalyst. He 's the
soul of integrity. "
Conroy says that he , Van Couvering,
Pickford and Senut will return to Namibia
to search for more otavipithicene fossils,
provided he can raise the necessary
financial support. In addition, Conroy is
organizing a summit of paleontologists
next spring at the American Mu seum of
Natural History to discuss Leadbelly and
other Miocene hominoid s. "It's rare that
the scie nti sts get together to share infor
mation," he says. The main reason hinges
on financial and time constraints, but nar
row-minded competition also enters the
picture. "As 1 told some colleagues
recently, '1 seek... a kinder, gentler paleo
anthropology. '" Thirteen million years
after Leadbelly walked the earth, the
march of man continues. Conroy at least
knows the right direction . 

Martin Pickford (in hat), the paleontologist who picked up the jawbone from the ground, and geologist John Van Couvering at the
site in Namibia's Otavi Mountains where the fossil was located.
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l wo simple sentences of just a few
elements each: "You never lie," and
"I always tell the truth," illustrate the
concept - and the potentially catastrophic
effects - of genetic translocation.
Switch their components

around~

and trouble results.
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In the hugely complicated world of
human genetics, more tangible difficul
ties occur when chromosomes inappro
priately exchange bits of genetic material.
Scientists know that at least 125 forms of
cancer emerge after chromosomes il.legit
imately swa p genes. The work of Stanley
Korsmeyer, M.D., professor of medicine,
lies in tracking down the wayward genes
that somehow end up out of context after
leaving their original sentences and taking
up as inappropriate modifiers elsewhere.
Thirty years ago, when the concept
that portions of chromosomes could
change places was new, researchers had
no idea of the number of diseases that
would eventually be linked to the translo

tests. Those are among the benefits of
detailed genetic analysis, says Korsmeyer.
His laboratory , part of the Howard
Hughes Medical Institute , investigates
the ge netic variations that lead to differ
ent form s of leukemia. Using white blood
cells from patients with leukemias and
lymphomas, the researchers probe for
telltale signs of tran s loc ated genes, hop
ing to learn what the genes do and why
they break away.
The group recently found severa l
genes that pro mote T cell acute lympho
blastic leukemia (T-ALL) and follicular
B cell lymphoma, tw o forms of cancer
that s hare a common developmental
theme and both tumors involving blood

Graduate students, postdoctoraL fellows and research technicians make up the team
of scientists in StanLey Korsmeyer 's Lab. Standing (Left to right): Jellnifer lockeL,
Zoltan OLtvai, CharLes Roberts, Lisa Johansen, John Shutter, Diane Merry, Kevin
Chow, Peter Domer. Seated (left to right): Curt MiLLiman, Robert Young, Masahiko
Hatano, and CharLes Selltmall.
cation of genes. Tracking down individ
ual genes within huge sections of
chromosomal DNA was beyond the abil
ity of the technology. Within the last
decade, however, medical sc ientists have
gotten better at deciphering chromosomal
tran s locations . Instead of being able to
focus only on regions of a million letters,
researchers now can locate and correctly
spell the individual errant words using
the exact letters from the genetic alphabet.
With new knowledge of genes come
better treatments and better diagnostic
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cells. Both a re initiated when genes on
one chromosome snap off and are
appended to DNA on another chromo
some. When that happen s, all control
over the misdirected genes is lost,
Korsmeyer says. Des pite the seriousness
of the problems that arise from these
chromosomal tr anslocations, sc ienti sts
believe they are fairly common . And they
are finding them with consistency.
For instance, Korsmeyer and other
physicians see the same changes in spe
cific tumors time and time aga in. A child

in Africa and a youngster in A[kansas
diagnosed with Burkitt' s lymphoma wilJ
both have a break between chromosomes
eight and 14. A 70-year-old farmer from
southern Illinois and a lawyer from
Manhattan with follicular lymphoma will
have identical exchanges between chro
mosomes 18 and 14. Certain transloca
tions remain constant despite differences
in culture and gene pool, suggesting that
they are highly diagnostic.

Shutlling The Deck
Scientists believe th at leukemias and
lymphomas develop partly because the
genes in two types of white-blood cells
- the so-cal led Band T cells of the
immune system that recogni ze and
destroy viruses, bacteria and other
invaders - are at higher risk for translo
cation than many other genes. That may
be because the nature of the work Band
T cells do requires gene s huffling.
Although they are defined by a smalJ
number of genes, Band T cells must
respond to a huge number of potential
invaders . They accomplish this fe at by
displaying specialized receptor proteins,
called antigen receptors, on their sur
face s. Each antigen receptor recognizes
only a single invader. In order to deal
with the hordes of potential disease -ca us
ing agents, B a nd T cells shuffle the
genes that encode their antigen receptors.
Thi s gives the immune sys tem a consid
erab le boost, Korsmeyer says, by allow
ing a few genes to make a large number
of products. "If you start with only 52
cards in the deck, the shuffling mecha
nism al.lows you to make many different
hands by selectively recombining differ
ent cards, or DNA segme nts."
The shuffling present s a necessary
risk. " Without it, your immune system
wouldn ' t be able to 'see ' the things 
like moon dust - that you've never been
exposed to before,"~ Korsmeye[ notes .
But the shuffling has its price. All that
moving around of genes increases the
likelihood that some will end up in the
wrong place. If all goes well , one DNA
segment will join another and the result
is beneficial. At times, though, another
chromosome mi g ht " fly in," Korsmeyer
says, contributing genetic material that is
decidedly inappropriate. If that happens ,
cancer may develop years later, as

Korsmeyer and other researchers
have shown.
T cell acute lymphoblastic
leukemia (T-ALL) begins with the
alteration of a single T cell. Every
cell in the leukemia descends from
this common ancestor. Korsmeyer
and his colleagues, Masahiko
Hatano and Charles Roberts, re
ported in the journal Science that in
T-ALL, a gene from chromosome 10
that normally guides liver growth,
called HOX 11 , is inappropriately
shuffled into chromosome 14 DNA
in a T cell. The unregulated and out
of place HOXII then helps spawn
leukemia by creating legions of
descendants of thi s single abnormal
T cell. Putting thi s volatile growth
command into a region of DNA that
is very active in T cells ensures the
production of millions of copies of
this single T cell, Korsmeyer says .
Beyond that, how or why the
deregulation happens is not well under
stood. Identifying other spec ific fugitive
genes , like HOX II, and their specific
mechanisms of action has remained a
challenging mission.

Antidote To Cell Death
For several years, Korsmeyer' s labo
ratory has been studying another known
wayward gene, Bcl-2. Bc l-2 promotes B
cell follicular lymphoma , the most com
mon form of malignant lymphoma.
Korsmeyer and hi s col leagues, David
Hockenbery, Gabriel Nunez and Timothy
McDo nnell , recently published several
letters in the journal Nalure that shed
light on the enigmatic dual roles played
by many such translocated genes. The
articles report that Bcl-2 has a normal
role in blocking the programmed death
of B cells.
Deploying an army of B cells is part
of the immune system ' s re sponse when
the body is challenged by an invading
virus. Once the invader is disposed of
and the immediate danger has passed,
however, a need remains for the syste m
to stay on guard against the return of the
same virus. Bcl-2 blocks the B cell's
built-in death program and allows some
members of the well-trained army to sur
vive to fend off a repeat attack ,
Korsmeyer explains.

Representations of normal human
chromosomes 14 and 18 (top) compared
with the trails location typically found in
the cancer known as follicular lym
homa. Appended to chromosome 14 is
the region containing the critical gene
Bcl-2. In such a trallslocation, called
fully reciprocal, very little DNA is lost
in the trade. Sometimes, larger deletiolls
also call be important in deregulatillg
cell growth.
Because BcI-2 is an "antidote to cell
death ," Korsmeyer believes it enhances a
person ' s chance of developing follicular
B cell lymphoma. "The longer B cells
live, the higher the probability that they
will acquire potentially harmful genetic
defects," he says.
Like Bcl-2, other genes being identi
fied as important in producing leukemic
blood cells also have norm al functions.
"They weren ' t just inserted into our
genome to cause cancer," Korsmeyer
says. For example, HOX 11 is a member
of a bold family of master genes called
homeobox genes. These genes are basi
cally a how-to guide for assembling the
body. They make sure that hand s become
hands and feet become feet, Korsmeyer
says. He likens homeobox genes to con
ductors in an orchestra. 'They guide
development by switching other genes on

and off at precisely the right
moments," he says.
A question that continues to
concern sc ientists is whether mis
placed master genes alone are suffi
cient to cause cancer. A more
practical question facing researchers
in Korsmeyer's laboratory is which
genes, when tran slocated, are likely
to promote cancer.
Korsmeyer doesn 't yet have all
the answers, but the scientists in his
lab have identified three new onco
genes: Bcl-2 , Ttg-I and HOX II .
Using transgenic mice with DNA
that has been manipulated to pro
duce a model of each tran s location,
the group hopes to learn whether
translocation alone is enough to
cause cancer. The se model sallow
Korsmeyer and others in his lab to
study the effect of translocated genes
from the moment of fertilization.
Preliminary work show s that
Ttg-I , another gene activated in T-ALL,
is altered in the embryos of transgenic
mice, yet the mice don't die ofT-ALL in
utero. They begin to show signs of T
ALL only at about five months. "This
tells us that something else has to happen
before aggressive leukemia develops,"
Korsmeyer says. The "so mething" mig ht
be another internal, genetic event or it
might be an environmental trigger that
affects ce llular life. The body is highly
efficient at screening for and destroying
mutant cells; it's only when several dam
aging events occur together that cancer
develops, Korsmeyer says.
Korsmeyer's most recent results sug
gest that a s ingle transloc ation does not
appear to be enough to bring about
leukemia. " Most cancers are caused by
two genetic abnormalities or more.
Translocations might be happening all
the time at a certain frequency, and it's
the combination of bad luck that's
extremely important in terms of that cell
emerging as a malignancy," he says. It's
as if gene trans locations have connota
tions as well as denotations - only when
seve ral suggestions combine does their
terrible meaning finally become clear.
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he culmination of Washington
University School of Medi
cine's first century was com
memorated in many way s: an
abundance of soc ial events,
an outstanding scientific sy m
posium, the dedication of the
new Medical Library and
Biomedical Communications
Center and a day for family fun at
Six Flags. For five days in early
October, the medical school com 
munity that stretches around the
world took time to note the tradi
tion of clinical, educational and
scientific excellence that has
always been the hallmark of the
school. The photographs on these
pages represent just a few moments
from among the thousands s hared
by the faculty, staff and fri ends of
th e School of Medicine as they
refl ected upon their in stitution 's
reputation and its challe nges for
the future.
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• An original play, "Gray's Anatomy: A
Medical Fable, " was commissioned
from playwright Jim Leonard, Jr., and
presented at the uni)lersity 's Edison
Theater following a dinner at the Hyatt
Regency Hotel.

~

The new School of Medicine Library
and Biomedical Communications
Center was formally dedicated on
Saturday of centennial week. Daniel J.
Boorstin, director emeritus of the U.S.
Library of Congress, spoke, and tours
ofthe facility were conducted.

• The excitement ofthe Midwest's most
breathtaking rides and the bonus of no
waiting lines filled Six Flags on a day
reserved entirely for the faculty and
staff of Washington University School
of Medicine.

• Daniel Nathans, M.D., co-winner of the
Nobel Prize in medicine in 1978, returned
to the campus of his medical education
to preside at one of the scientifte sessions
presented by eminent scientists from
around the globe .
• St. Charles County's Whitmoor Country
Club was the site ofthe four-person
scramble Centennial Golf Tournament
that attracted some highly skilled
golfers - and some duffers - on a
beautiful early fall day.
21

! C. Everett Koop, M.D., former surgeon

general, delivered the keynote remarks
at a bwck tie optional dinner dance
held at St. Louis's premiere Adam's
Mark Hotel. Koop and former house
staff member Robert J. Gwser, M.D.,
exchallged points of view.

! A tour of St. Charles, the oldest city on
the Missollli River and Missouri 's Jirst

capital, was highlighted with stops in
Frenchtown and on Antique Row.
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... Emilie and Theodore Meiners, M.D. '48,
(left) and Harriet and lohn Davidson,
M.D. '52, enjoyed conversation in the
intimate confines at the top ofthe
Gateway Arch. Their visit occllrred
dllring the welcome cocktail bllffet held
in the Mllsellm of Westward Expansion .

•

•.

... Media - ranging from local television
stations to a dedicated edition of the
Journal of the American Medical
Association - took note of the

centennial. Here, Scott Connell,
meteorologist for St. Lollis ' NBC
affiliate (KSDK) interviews third-year
class president Robert MacDonald.
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.. John B. Watkins, M.D., and his wife
Mary enjoyed a dance during a gala
evening of cocktails, dinner and danc
ing at the Adam's Mark Hotel. Watkins
recently joined the fa culty as a professor
ofpediatrics and director ojambulatory
care at St. Louis Children's Hospital.

& Guides led a homes and garden tour

that featured several mansions in the
city's Central West End, Cupples
House, Tower Grove House and the
Climatron and manicured grounds of
the Missouri Botanical Garden.

& During the week of events, celebrants

• Ann Flipse, daughter ofAnn Flipse
Gerber, M.D. '59, took a turn at the wheel
ofthe riverboat Spirit of St. Charles
during the tour of historic St. Charles.
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enjoyed lunch under the festive white
tent pitched on the medical school's
parking lot .

Personal Outlook
UIUlT
el'Sal Dealtl. [alee At tAffo
by Patrick S. Clyne, M.D.
survey of health care
delivery in the United
States shows us a sys
tem in disarray - one that is
unfair, inefficient, confusing,
costly and getting worse with
each effort at cost control. In
spite of spending more per
capita than any other country,
the United States is 22nd in
the world in infant mortality,
24th in the rate of low-birth

A

weight infants and 12th in
life expectancy. Our current
system, based on a combina
tion of public health care pro
grams such as Medicaid and
pred ominantly employer
based private health insur
ance, denies access to care to
mi II ion s of people and wastes
billions of dollars on admin
istrative and billing costs.
The most glaring flaw in
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our system of health care
deli very is the 37 million
people without any type of
health in surance . Budget
crises over the las t de cade
ha ve gutted Medicaid and
Medicare until physicians
and hospitals are finding that
they lose money whe n they
take care of peopl e on public
ass istance. Uninsured and
underinsured people seek
medical care at a later stage
of a disease process and are
less likely to comp ly with
drug treat ment and follow-up
because of financial con
ce rns. Not onl y doe s this
ad versely affec t their health.
but the cost per pati e nt rises
when care is delayed. The
increased cost is borne by all
of us through increased hos
pital and physician charges.
Reform efforts and sug
ges tions ha ve ranged from
mandating th at minimum
he alth care bene fits be pro
vided to all empl oyees to
expanding Medicai d and
Medic are to provide more
be nefit s. Such patchwork
reforms do not address the
flaws of the system. It is lime
to fundam entall y change it.
In a Janu ary 1989 article in
the New England Journal of
Medicine, Ph ys icia ns for a
National Hea lth Program
(PNHP) , a new an d growing
grass roots organi zati on of
doctors, out lined a plan to
revamp the financin g for
heal th care, using Can ada's
system as the takeo ff point
for the proposa l, with modifi 
cations to fit the U.S.'s
uniq ue cultural and po litical
he ritage . Under the plan:
• Patients would rece ive a
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Nationa l Health Program
(NHP) card e ntitlin g them to
care at any hospital or doc
tor's office. Patients would
not be billed for appro ved
medical care. They would not
pay any dedu cti bles, copay 
ments or out-of-pocket costs.
All approved costs would be
pa id by the NHP.
• Most hospital s and nurs
ing home s would remain pri

care agencies empl oy in g
sa laried doctors and othe r
health care providers would
be funded directly from NHP
on the basis of a globa l bud
get. The NHP would pay
pharmacists wholesa le cost
pi us a di spensing fee for pre
scription drugs on the N HP
for mulary. Med ica l equip
ment would be simil arly
covered.
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vately owned and operated.
receiv ing an annual "globa l"
lump sum from the NHP to
cover all operating costs.
Gl oba l operatin g budgets
would be negotiated with the
NHP board. Capital expan
sion fund s would be di s
tributed separately by
regional NHP boards on the
basis of health planning
goal s.
• Pri va te doctors would
continu e to practice on a fee
for-service basis with fee lev
els se t by the NHP board.
HMOs would receive a
yearly lump sum from the
NHP for each patie nt. remov
ing inc entives to skim p on
care. Nei ghborhood heal th
ce nters, clinics, and home

• Pri vate in surance that
duplicates NHP coverage
would be elimin ated. sav ing
an estimated $20 billion a
year in industry profits and
overhead. Removing the
co mplex and redundant
in surance bureaucracy would
gre atly simplify the paper
work now required of doctors
and hosp itals, gen erating bil 
lion s of dollars of additi onal
savings. More than half of
the 18 percent hospitals now
pay for administration would
be saved under thi s plan.
The NHP would be
fund ed by redirec ting funds
now used for employment
based health in surance pre
miums, copayme nts and
deductibles into the NHP.

Current federa l and state pay
ments to Medica id and
Medicare would also go to
the NHP.
When full y implem ented,
the system would provide
uni versal acces s to everyone.
Patient care decisions wo uld
be based on need without
consideration of the patient 's
ability to pay. Te chnology
assessme nt , resource alloca
tion and com muni ty -based
soci al services would be
more efficiently assessed and
regulated by local plann ing
boards that res pond to the
loc al co mmun ity's needs.
Funds allocated for he alth
care would actually go to
providing hea lth care instead
of bei ng wasted on excess i ve
billing and admin istrati on.
In surance company profits
will not add to the nat ion's
health care costs.
We have an opportunit y
now to dem onstrate our com
mitme nt to the egalitarian
prin cip les that guide our pu b
lic po li cy. We need a national
health plan to provide eq ual
health care to all Americans.
Our future as a just soc iety
demands nothing less.

Editor's Note: Patrick S.
Clyne, M.D. , is a resident in
pediatrics. Outlook's edifo rs
th ank him for the opportunity
to publish his opinions.
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by Barbara L. Yount
bout four years ago,
F.A. Barnett, M.D.
'35, decided to retire.
He contracted to se l.l his fam
ily medicine practice in Paris,
Missouri, and he and hi s wife
of 54 years. Rita Sue, set out
to build a new home in Bella
Vista. Arkansas. Bu t events
didn't go as planned. The
buyer of the practice, Moberly
Regional Medical Center,
couldn ' t fi nd a physician to
operate it. Then. Barnett
changed hi s mind and decided
he didn't reall y want to retire
anyway.
For 53 years, Barnett has
provided a source of medical
continuity to the 1,400 resi
dents of Paris and many neigh
boring communities. Out of
his office , ope n seve n days a
week, he offers an alternative
for people who might other
wi se drive 26 miles to the
nearest emergency room. He
sees walk-in patients and
those who don't have a physi
cian as well as those patients
who have become fast friends
over the years.
Barnett was no stranger to
small, rural towns when he
moved to Paris in 1938. He
grew up in Rocky Comfort, a
community of 300 people in
the Ozarks of southwestern
Missouri. At age 6, he deter
mined that he would become
a physician just like "Doctor
McCall, who treated me for
typhoid fever. I looked upon

A

Doctor McCall as a boy would
look up to a father figure,"
Barnett says.
Shortly after his parents
separated, with his father re
maining on the family's 120

valedictorian of his high
school class, Barnett was the
reci pient of a Curator's
Scholarship to the University
of Missouri. The award cov
ered the cost of tuition.

F.A. Barnett, M.D. '35, alld his wife, Rita Sue. "Without her,
I'd never have made it," Barnett says.
acre farm just outside Rocky
Comfort, his mother moved
to town to raise Barnett, hi s
two brothers and hi s sister.
Several years later. as the

With the country on the
brink of depression, many
people considered college a
luxury. Barnett recalls that
family members discouraged

him from pursuing a medical
career because of the expense
involved in the long years of
study. Despite their opin ion,
Barnett says, it was a good
time to go to college. "My
high- schoo l classmates
weren ' t earning anything,
because there weren't any
jobs. They were marking
time and not getting ahead,"
he says. Barnett supported
himself in college by work
ing part-time jobs. When he
transfen'ed to the School of
Medicine, he hopped tables
at the Timberlake Hotel.
There, he met his wife to be,
who was working as a secre
tary. He and Rita Sue were
married on Valentine's Day,
1937. Between semesters of
medical school, Barnett worked
in an externship program at
Fulton State Hospital. Even
tually, he was forced to take
out loans to cover the costs of
hi s education .
Of hi s training at the
School of Medicine, Barnett
says, " 1 have nothing but
appreciation for the educa
tion I received at Washington
University. It was the best
preparation in my field of
study, and I had no excuse
but to be excellent." During
his final year. he had the
opportunity to work in the
laboratory of renowned sur
geon and radiologist, Evarts
A. Graham, M.D., who had
earlier developed the first
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successful method for imag
ing the gallbladder.
When Barnett completed
an internship at St. Louis City
Hospital , jobs were scarce,
but he was hired at Fulton
State Hospital . After 16
months there , he learned of
Pari s physician, Harry Payne ,
M.D., who was looking for a
young doctor to take over his
practice.
In November 1938, he,
Rita Sue and their first child,
six-month-old Ellen Ka y,
mo ved to Paris - k.nown as
"the friendl iest town this side
of the Mason-Dixon Line."
During the early years there ,
the majority of his doctor ing
was done in patients ' hom es.
He often traveled through the
back woods on a horse to get
to those who needed him .
Barnett 's favorite part of the
job was delivering babies 
by 1965 he had assisted in
the birth of more than 1.200
infants. And quite by acci
dent, he delivered his own
son in May of 1940. Barnett
recalls that he had been busy
with an uncommon ru sh of
births for two days when Rita
Su e went into labor. She had
waited until the last minute to
wake hi m for the half-hour
drive to her obstetrician in
Mexico, M issoLl ri.
Just six miles outside of
Pari s, the couple pulled over
to the roadside, and their sec
ond child, a baby boy, was
born. Their neighbor, the edi
tor of the loca l paper, saw
them return home. He re
leased the story , which was
picked up by the Associated
Pres s and subsequ ent Iy ran in
several newspapers around
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from a generator-powered
electrical sys te m to the Rural
Electrification Association. The
tow ns-folk renovated the
recreational park , and several
old hou ses were replaced by
new ones. A new garment
factory opened, creating
50 jobs.
Some of Barnett's other
activities include his service

the cou ntry. Barnett says he
received many letters from
fellow alumni of the School
of Medicine who wrote that
they would have sent him
funds to help cove r the cost
of a doctor for hi s wife had
they known he lacked the
money.
Because Barnett is grate
fu I for the opportunity the
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School of Medi cine gave him
to pursue his education, he
generous ly underwrites loans
to help needy student s. He is
a Life Member of the School
of Medicine 's Eliot Society .
"Because I had to borrow to
get through, I wanted to hel p
other needy students," he says.
Barnett 's commitment and
involvement in his commu
nity have not gone unnoticed.
In 1989, he and his wi Fe
recei ved Outstandi ng
Citi zens hip awards from the
Paris Chamber of Com merce ,
honoring Barnett's work as
mayor from 1957 to 1969
an d his wife's work as chair
woman of the town's beauti
fica tion committee.
Durin g their tenure , Paris
built a new high sc hool and a
swimmin g pool , began buy
ing natural gas and switch ed
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as architect of the Mark
Twain Golf Course, work
with the Boy Scouts and the
Rotary Club, and contribu
tion s as an elder of the Pari s
Chri sti an Church and as
chairman of the Board of
Directors of Paris National
Bank. Bank president Chuck
Brazeale has known Barnett
for 15 years. "He 's a real giant
of a man," Brazea le says.
"He epitomizes the general
practitioner in a rural setting.
People know they can count
on him. He 's compassionate
and caring and sensitive to
the family's well being."
The Barnetts' son Richard
has followed his father ' s
exampl e. He fUns what he
describes as a family-medicine
cardiology practice in
Shreveport, Loui siana, and
says it was the in spi ration of

watching hi s father work that
convinced him to pursue a
medical career. He recalls, as
a child , accompanying the
elder Barnett 30 miles into
the country to make a house
ca ll. "Today, as a cardiologist,
I make hou se calls," he says.
F. A. Barne tt has enjoyed
the steady progres sio n of car
ing for his patients, their chil
dren and their grand children.
He staunchly believes that
children are the most impor
tant part of any community.
Th at is why, in add ition to
his other philanthropy, he has
established a fund to prov ide
five scholarships to membe rs
of the Paris High School
graduating class each year.
The sc holarshi ps offe r assis
tance to students during the
first year of college.
Of his life serving the
members of hi s community,
Barnett says, "Somehow you
become part of the family.
People really are friendly.
We have a wonderful time."
As for retire ment, it 's not in
hi s future. After all, things
haven't slowed down much
from last year.
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S.. hr('ih(·.o
Nalne(1 Fi .ost
Flanet"' Scholar

M

atthew Schreiber. a
second year medical
student, has been
named the first Fiance Medi
cal Scientist Trainee in the
schoo.I's Medical Scientist
Training Program (MSTP)
The newly established
scholarship was made possi
ble through a $150,000 gift
from the Hany Edison Foun
dation, an independe nt orga
ni zation incorporated in
1949 that supports higher
education, social service s and
medical research.
The sc holarship will sup
port Schreiber throughout hi s
MSTP training. After six
years of study he will gradu
ate with a combined M.D. ,
Ph.D. degree. A Phi Beta
Kappa graduate of Oberlin
College, Schreiber received a

Schola.oship
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egun in academic year
1989-'90 by the alumni
association, the School
of Medicine's major merit
based sc holarship program is
about to complete its first full
circle. When four freshmen

bachelor's degree in psychol
ogy and has had extens ive
undergraduate research expe
rience.
The award is named in
honor of I. Jerome FIance,
M.D., clinical professor of
internal medicine at the
School of Medicine. FIance ' s
association with the School
of Medicine spans more than
50 years. He rece ived hi s
undergraduate degree from
Washington University in
1931 , hi s medical degree
from the School of Medicine
in 1935 and has been a mem
ber of the faculty since 1942.
Washington University's
MSTP , which began in 1968 ,
is the large st MSTP in the
United States. The National
Insti tutes of Health has funded
29 programs nationwide.
Directed by Stuart A. Kornfeld,
M.D., professor of medicine,
the Washington University
program offers outstanding
medical students an
opportunity to train as

academic physicians with a
background in basic research.
Since 1974, 159 students
have graduated from the pro
gram, and almost all have

gone on to careers in academic
research institutions. Of the 75
students who have co mpleted
their residencies. 65 are full
time faculty members.

are named as recipient s of the
Distinguished Alumni Schol
arships next year, four stu
dents in each of the school's
four current classes will have
been awarded the full tuition
scholarships.
Funded entirely by annual
gift s, the scholarships provide
each recipient with $10,000
toward tuition costs. The
medical sc hool matches the
grant up to the full amount of
tuition. Assuming that the stu

dent s remain in good stand
ing, the sc holarshi ps continue
for a full four years of educa
ti on. 'The scholarship pro
gram helps Washin gton
University School of Medi cine
compete with other fine med
ical schools for the nation 's
very best students," says P.
Hannele Haa pala, director of
annual givin g in the office of
Medical Alumni and Devel
opm ent Programs .
The sc holarships are not

based on financial need but
on academic merit and the
exceptional personal qualities
that contribute to the success
ful practice of medicine. Each
of the existing 12 scholarships
is named for a distinguished
grad uate of the school who
also is an outstanding mem
ber of the facuity. Eugene M.
Bricker; Justin O. Cordonnier;
PaulO. Hagemann ; Alexis F.
Hartmann , Sr. : John C. Herweg;
Virgil Loeb, Jr.; Carl V. Moore;

Second-year medical student Matthew Schreiber has been
named the first Flance Medical Scientist Trainee.

29

Edward W. Reinhard; Fredelick
C. Reynolds; George Sato and

Hyman R. Senturia; all M.D.s,
and Mildred Trotter, Ph.D.,
are currently honored with
scholarships in their names.
When the next freshmen are
selected to receive the scholar
ships, four more distinguished
alumni wiJJ be chosen by the
alumni association . •
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ext summer, five eco
nomically disadvan
taged high school
students wiJJ benefit from the
foresight of a group of Wash
ington University medical
students and the generosity of
the medical alumni associa
tion. The fi ve high school
seniors, to be rigorously
selected from St. Louis city
schools, will be awarded
eight-week, paid positions in
medIcal center laboratories
where they will come into inti
mate contact with lab science.
The medical students see
the project - dubbed the
Young Scientist Program
as a way to counter a short
age of students interested in
the sciences and a dearth of
career opportunities for dis
advantaged youth. Their pro
posal was funded for the first
year by a $15,000 grant from
the Executive Council of the
Washington University
Medical Center Alumni
Association (WUMCAA).
"The alumni association is
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delighted to provide the ini
tial support to a group of stu
dents who have taken the
initiative and volunteered to
serve an important need in
the community," says Ira J,.
Kodner, M.D., president of
WUMCAA.
The grant, from associa
tion funds, will provide five
stipends of $2,000 each and
cover support and tracking
costs as well. Administrative
support will come from the
division of biology and bio
medical sciences.
Under the program's
guidelines, each participant
will work closely with a
graduate student mentor to
complete a short research
project related to the partici
pating laboratory's ongoing
investigations. A second
graduate student will work
with the participant on scien
tific fundamentals. And
young scientists wi II attend
weekly faculty-led seminars
examining topics such as bio
logical and medical science
and career planning in the
sciences. At the close of the
eight weeks, students will
present their findings to an
audience composed of their
parents and members of the
medical center community.
The program, as described
by the medical students who
designed it. will encourage
exploration of research
careers, provide support for
career decision-making and
stimulate interest in science
"through active participation
while emphasizing close con
tact with working scientists
as role models and advisors."
As part of the agreement to

fund the program, the alumni
association has asked for a
detailed report of the pro
gram's success to rev iew after
the first year of operation . •
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Carl Goetsch, M.D.,
FRS and Anne Tompkins
Goetsch, M.D. '41, lost their

sa C. Jones, M.D. '42,
and his wi fe, Dorothy,
have offered a $100,000
challenge to all al umni and
friends of the School of
Medicine to encourage 100
prospective members to join
the Medical Eliot Society.
Membership in the society is
bestowed upon those who con
tribute $1,000 or more to cur
rent priorities at the medical
school.
The chaJJenge was an
nounced and received with
applause at the September 16
meeting of the School of
Medicine Eliot Society
Membership Committee,
co-chaired by Nicholas T.
Kouchoukos, M.D. '61, and
Phillip E. Korenblat, M.D.,
former house staff.
The challenge remains in
effect until December 1992
and promises to match the
gifts of new Medical Eliot
Society members up to a total
of $100,000. The Jones' gifts
wi II go to the Department of
Orthopedic Surgery.
Alumni and friends of the
medical school are invited to
contact the school's develop
ment office at (314 J362-8273
to learn more about the Asa C.
and Dorothy W. Jones Chal
lenge Fund of Washington
University School of
Medicine . •

Berkeley, CA home in the
devastating fires that swept
the Berkeley and Oakland
areas in mid-October.
Neither was injured, but their
home was totally destroyed.
During the upheaval, the
Goetsches stayed with their
daughter, Mrs. Don Rowell,
in Santa Rosa, California.
Andrew S. Lanier, M.D.
'46, has "retired" (quotation
marks his) and works part
time for the VA Public
Health Service in Virginia's
New River District.
Richard R. Cohle, M.D.
'48, retired from his practice
of internal medicine in 1988
and now works part time as
director of cardiac rehabilita
tion at the Missouri Rehab
Center in Mount Vernon, MO.
Joseph Natterson, M.D.
'48, Ph.D., has published
Beyond Counlerlransference:
The Therapisl's Subjeclivily
in the Therapeutic Process
(Jason Aronson, Inc., 1991 J.
One reviewer writes: 'This
iconoclastic book chaJJenges
all previous psychoanalytic
assumptions about the mode
of action of psychological
treatment. Readers of every
persuasion will be stimulated
to rethink their favored theo
ries of technique and thera
peutic change."
Leonard Berg, M.D. '49,
professor of neurology and

director of the Alzheimer's
Di sease Research Center,
participated in an interna
tional meeting held at the
National Institutes of Health
to discu ss the epidemiology
of Alzheimer's disease. He
al so gave testimony before a
meeting of a Food and Drug
Administration committee
evaluating the evidence for
safety and efficacy of the drug
tacrine, being tested for symp
tomatic improvement of patients
with Alzheimer's disease.
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Mordecai P. Blaustein,
M.D. '61, heads a team of
researchers that has devel
oped a test for determining
levels of ouabain in the
blood. According to the
research , abnormal amounts
of ouabain might characterize
individuals likely to develop
high blood pressure. The sub
stance has been implicated as
a poss ible cause in a high
percentage of people with
hypertension. Interestingly,
the hormone is structural Iy
and biologically identical to a
substance from plants that
South American Indians once
used as a poison on the tips
of their arrows. Blaustein and
his colleagues reported their
findings on this human
endogenous digitalis to the
American Heart Association
for High Blood Pressure at its
44th annual conference.
Donald A. Hazlett, M.D.
'67, recently retired from the
U.S. Navy after 21 years of
service. He currently is in the
pri vate practice of psychiatry

Being presented with the plaque honoring his having been named a 1991 Pfizer Scholar is
Clifford V. Harding, III, M.D., Ph.D., (right).

and serves as medical d irec
tor for Clarion Psychiatric
Center, a 52-bed free-stand
ing psychiatric hospital in
Clarion, PA. He and his wife,
a school nurse and a graduate
student at Slippery Rock
University, have three chil
dren ranging from 22 to 5
years of age.
Donald R. Kirks, M.D.
'68. has recently had the sec
ond edition of his textbook,
Practical Pediatric Imaging:
Diagnoslic Radiology of

Infanls and Children , pub
lished by Little , Brown and
Company. The first edition
sold more than 6,000 copies
and was recently voted the
most popular textbook of
pediatric radiology by resi
dents in diagnostic radiology
and diagnostic radiology resi
dency program directors.
Kirks is director of the
Department of Radiology at
Children's Hospital Medical
Center in Cincinnati .
David Stabenow, M.D.

'68, has been promoted to
brigadier general in the U.S.
Army Reserves. He was
called to active duty during
the gulf war and served as
deputy commander of
Brooke Army Medical
Center in San Antonio, TX.
He is now back in the private
practice of dermatology in
Dubuque, IA.
Michael T. Levy, M.D.
'69, had hi s book, Parenling
Mom And Dad, published by
Prentice-Hall in March. Levy
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is the founder and director of
th e Geriatric Consultation
Center in New York and the
director of the Departm en t of
Gerontology at th e Staten
Island University Hosp ital.
He lives in New York City
and East Hampton with his
wi fe, a son and a daugh ter.

Jerome M. Aronberg,
M.D. '71, passed hi s private
pilot test in Jul y, 199 1, and is
now working on an in stru 
ment rating.
Robert F. Scheible, M.D.
'72, has been named as a fel
low of the Ameri ca n College
of Radiology. Selected for
his outstandin g co ntri butions
to the field of rad iology ,
Scheible was named one ot'
129 new fe ll ows by the col 
lege's board of chanceJl ors.
Criteria for se lection inc lude
perform ance of outstanding
service as a teacher of rad iol
ogy, se rvice to orga ni zed
medicine and an out standin g
repu tation among colleagues
and th e local commun ity.
Eugene C. Rich, M.D.
'77, director of the Un iver
sity of Ken tu cky Med ica l
Center' s division of ge neral
interna l medicine and ge ri
atrics, is among the first 18
hea lth care leaders to com
pl ete a Pri mary Care Pol icy
Fe llowship spon so red by the
U.S . Pu blic Hea lth Se rvice.
In the intensive workshops,
participants considered the
fu tu re 0 1' primary hea lth care
in the United States. Fel lows
met with Louis Sullivan,
M.D .. secretary of th e
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Department of Health and
Human Services, and wi th
key Congress ional staffers.

Pamela R. Edmonds,
M.D. '80, of Ardmore, PA.
became an associate profes
sor at the Medical College of
Penn sylvan ia in October,
199 1. She and her husband
are rai si ng Mic hae !. 4, and
Sara, 2.
Steven A Meador, M.D.
'81 , and Kathy Huff
Meador, P.T. '82, celeb rated
Mothe r's Day 199 1 wi th th e
birth of their third chil d,
Catherine Joanne Meador on
May 12,1991.
Clifford V. Harding, Ill,
M.D., Ph.D. '85, has bee n
named a 1991 Pfi ze r Scholar.
The award of $65,000 annu 
all y for two years goes to
ou tstanding phy sician s who
have finished clinica l and
research training and assumed
full-time faculty statu s at a
U.S. medi ca l school. Harding
studies the mo lecular and ce l
lular mechanisms of an ti gen
processin g here at Washing
ton University . Presenting the
award was John E. Jefferis,
M.D, of Pfizer, Inc.
Janice Rha, M.D . '88,
was marri ed to Bri an Egan,
CPA, on July 6, 1991. The
couple resides in Redondo
Beach, CA.
Ellen Reynolds, M.D.
'89, is co mpl e ting her second
yea r of res idency in ge nera l
surgery at Massac hu sett s
General Hospi tal and is
exci ted to anno unce he r mar
riage to Ray Launer.
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Gene L. Davis, M.D.,
F.H.S. '73-'76, has rece ntly
completed a Maste r's Degree
in busine ss adm ini stration at
Webster Univers ity in St. Louis.
He has also been elected to
fe ll ows hi p in the American
Co ll ege of Radiology.
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Jo Havenner Ellerbrake,
P.T. '57, exec uti ve director
of the Ranken Jordan Chil
dren's Rehabilitation Center
in SI. Louis County, rece ived
the 1989 Women of Achieve
ment Award for He alth. Spon
so red by local media , the
award recognizes women
who have made outstandin g
co ntributions to the SI. Louis
co mmunity. Ellerbrake
speaks regularly on th e topics
of maternal and child heal th ,
lead intoxication and pedi
atric brain injury.
Mrs. Carl Yochum, P.T.
'59, reports that she was hon 
ored with Christian Hea lth
Se rvices Pres ident 's Award
fo r 1991 for "quality service,
dedication to the organiza
tion, Jeadnship ab ility and
loyalty to staff."
Jane Hall, P.T. '84,
recently completed a Masters
of Science in sports phy sica l
therapy and athletic tra in ing
at the Univ ersity Of North
Carolina, Chapel Hill. She
c urrentl y practices at a spo rts
medicine clini c in Cupertino,
CA, and is establi shin g a
cyc lin g injury eva lu ati on
program.

Cindy Ringel-Williams,
P.T. '84, and her husband
announce the birth of their
third c hild , Blaire Marie, born
in January 1991. The fami ly
resides in Mt. Hope, WY.
John M. Fraser, H.A.
'78 , is the new chi ef ope rat
in g officer of Meth odist Hos 
pital in Omaha, NE . Fraser
previo usly served as senior
vi ce pres id ent for medical
and professiona l se rvices at
SI. Luke 's Episco pal Hospital
in Houston.
Dale S. St. Arnold, H.A.
'86, recently was appointed
an exec uti ve vice pres id e nt of
M ount Carmel Health and
c hi ef operat ing offi cer of the
287 -bed Mount Carmel East
Hospita l in Columbus, OH.
Gregory A. Walters,
H.A. '86, and his wife, Jan e,
anno unce the birth of
Lind sey Rae, born December
21, 1990, in Greensboro, NC.
Li ndsey makes four in the
Walters family, including her
older sister Katherine.

A party at the home (and orchid greenhouse) of Ira J. Kodner, M.D., president of the
Washington University Medical Center Alumni Association, welcomed new medical students
to St. Louis during the warmer dnys ofAugust 1991.
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On Sunday, October 13, members ofthe medical school
community enjoyed a day at Six Flngs as an exuberant finale
to the week-long celebration ofthe school's first 100 years.
For a more complete record ofcelebration activities, see the
collection ofphotographs ill this issue.

rtoC) LT

'II

.

I

t

1
I~

